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(57) Abstract: A method for monitoring a high-resistivity reservoir rock formation (2) below one or more less resistive formations 
(3), comprising the following steps: Transmitting an electromagnetic signal (S) propagating from near a seafloor or land surface (1) 
by means of an electromagnetic transmitter (5) powered by a voltage signal generator (G). The electromagnetic signal (S) propagates 
from the seafloor (1) and is guided along a conductive string (7) to the high-resistive formation (2), and propagates as a guided- wave 
electromagnetic signal (S 2 ) at a relatively higher speed (V 2 ) inside the high-resistivity formation (2) than a propagation speed (V 3 ) 
in the less resistive formations (3). The guided- wave electromagnetic signal (S 2 ) gives rise to an upward refracting electromagnetic 
signal (R 3 ) having the relatively lower propagation speed (V 3 ) in the less resistive formations (3) and having an exit angle nearer to 
the normal N to the interface between said high-resistivity formation (2) and the lower-resistivity formation (3), and gives rise to a 
steeply rising refraction wave front (F 3 ). The refracted electromagnetic wave front (F 3 ) comprising refracted electromagnetic signals 
(R 3 ) is detected along an array of sensor antennas (6a, 6b, 6c, 6k, 6n) along the seafloor, the array having a direction away 
from the transmitter (5). In a preferred embodiment of the invention, the electromagnetic transmitter (5) comprises an antenna (50) 
transmitting the electromagnetic signal (S) to an upper end (70 U) of an electrically conductive string (7), e.g. a steel casing or liner, 
the upper end (70 U) being arranged near said seafloor (1). 
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The present application relates to 2 different inventions. The separate inventions are: 



Invention 1 : Claims 1-16 relate to a method for monitoring a high-resistivity reservoir rock formation 
below one or more less resistive formation. An electromagnetic signal is guided along a conductive 
string in a well and further propagatinq as a guided-wave electromagnetic signal inside said high- 
resistivity formation. 

Invention 2: Claims 17 relate to a method for stimulating petroleum production from a high-resistivity 
reservoir rock formation below one or more less resistive formations by injecting energy into the 
reservoir. The energy is heating the fluids to decrease the viscosity and thus increasing the mobility of 
the petroleum fluids. 



The special technical feature of invention 1 is to let a metallic casing help to guide parts of the EM 
energy from the surface, through conductive overburden, deeply down into a high-resistivity 
hydrocarbon reservoir. 

The special technical feature of invention 2 is to provide an enhanced production of petroleum. 

The single general concept of the present application is to let a metallic casing help to guide parts of 
EM energy from a surface deep down into a reservoir. 

However, this concept is well-known from the prior art since WO 0000849 discloses logging of a 
petroleum well by means of guided electromagnetic waves. What is being logged is electrical 
properties and changes in these, preferably in rocks situated along a metallic string in a drilled well. 
This is a device for detection of changes in resistivity or dielectrical properties due to changes of fluid 
conq>osition in the near-well area 0-500 m about a well in a geological formation, comprising an 
electrically conductive tubing string, e. g. a liner pipe or other fixedly mounted tube or open hole 
completion in the well. See for instance page 3, lines 8-37 and figure 2. 

Since the concept is known, it cannot be inventive. Hence, there is no single general inventive concept 
in the sense of Rule 13.1 PCT. 

No other features can be distinguished which can be considered as same or corresponding special 
technical features in the sense of Rule 13.2 PCT. 

Thus, the application lacks unity of invention. 
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